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@ Absorbent pads and process therefor. 

@ A continuous process for manufacturing absor- 
bent pads is disclosed which comprises providing a 
fibrous web material (1) and applying a fluid per- 
meable cover and a fluid impermeable barrier layer 



thereto in situ. In preferred embodiments the pads 
are securable" to fluid-protected surfaces by means 
of an adhesive on the barrier layer's outer surface. 
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Background of the Invention 

This invention relates to absorbent pads which 
adhere to surfaces to be protected from fluid and, 
more particularly, to a method of manufacturing 
such absorbent pads through a continuous produc- 
tion technique comprising multiple steps. 

Absorbent pads find many common uses, such 
as in the management of bodily fluids. The utility of 
such products often derives not only from their 
absorbent properties but also their ability to pre- 
vent the further contact of absorbed fluids with 
certain surfaces, such as clothing or skin. Such 
containment is often achieved through the incor- 
poration of a fluid-impermeable barrier layer on one 
or more surfaces of the absorbent pad. Diapers, 
bandages, and feminine sanitary napkins provide 
examples of absorbent pads comprising a fluid- 
impermeable barrier layer. 

In addition to containing and isolating fluids, it 
is often also desirable for absorbent pads be se- 
cured to a particular surface or in a certain position. 
For example, it is known in the art to secure a 
sanitary napkin by affixing its barrier layer to a 
woman's undergarment, typically through the use 
of adhesives. 

Unfortunately, however, the processes tradition- 
ally employed in the manufacture of absorbent 
pads " securable or otherwise ~ have often in- 
volved a series of separate and preliminary raw 
material processing procedures. Upon completion 
of such processing, the resultant components must 
be inventoried and then assembled into a single, 
integrated product. Such assembly traditionally in- 
volves securing various, fully formed components 
to a pulp core with adhesive. The implementation 
of multiple, separately processed adhesive-bound 
raw material components thus typically adds con- 
siderable expense and delay to the production of 
absorbent pads and increases the likelihood of 
bunching and other forms of pad instability in ac- 
tual use. 

Accordingly, considerable effort has been ex- 
pended to consolidate the various procedures re- 
quired In the manufacture of absorbent pads. For 
example. U.S. Patents 4,530,353, 4.545,372, 
4,549,653, and 4,607,633, all in the name of Laurit- 
zen, disclose continuous and considerably stream- 
lined production techniques for the manufacture of 
adhesive bandages and packages therefor. The 
objects of these patents, however, comprise an 
absorbent pad area having adjacent adhesiv areas 
and are designed to attach to fluid-bearing sur- 
faces; an Item such as a sanitary napkin commonly 
bears adhesive, if at all, on th surface opposit its 
absorbent cover and is designed to attach to a 
surface for which protection from fluid is sought. 

It is accordingly an object of th pres nt Inven- 



tion to provide an improved absorbent pad. It is 
another object of the present invention to provide a 
low cost absorb nt pad through th use of low cost 
manufacturing techniques. It is a further object of 

5 the present invention to provide an absorbent pad 
having a fluid-impermeable barrier layer. It is still 
another object of this invention to provide an absor- 
bent pad having both a barrier layer and a means 
for attachment to a surface to be protected from 

10 fluid. It is yet another object of this invention to 
manufacture such an absorbent pad through a con- 
tinuous production technique in which all necessary 
raw material components are incorporated in a 
stepwise fashion and are bound together in a uni- 

15 tary design not employing adhesives. 

Summary of the Invention 

The securable absorbent pads of this invention 

20 are produced by a continuous production technique 
comprising multiple steps. Such pads comprise 
fibrous web material having a fluid absorbent cover 
and a fluid impermeable barrier layer applied in 
situ to respective surfaces thereof. 

25 The absorbent pads of this invention are pre- 
pared from low cost, stabilized, fibrous web ma- 
terial. The fluid permeable and fluid-impermeable 
barrier layer are ultimately attached to opposite 
surfaces of this web material. The barrier layer may 

30 be applied either before or after application of the 
cover; it is preferred, however, that the barrier layer 
be applied after the cover. 

A preferred means of applying the absorbent 
cover is to draw the fibrous web material substrate 

35 through a rotary screen printing station at which the 
cover is pattern-applied, as is well known in the art. 
Film forming polymer can be applied to the web's 
surface, impregnated into the web, or imprinted 
through top and bottom web surfaces. In preferred 

40 embodiments of this invention, a rotary screen ap- 
plies a relatively heavy (0.4 - 1.2 ounces/yard) 
amount of a cover formulation to an upwardly ex- 
posed side of the fibrous web material. The par- 
ticular pattern in which the cover is applied is 

45 chosen such that it is aesthetically pleasing, facili- 
tates proper placement of the pad, or is effective in 
providing surface channels and reservoirs to aid in 
fluid management. 

Preferably, the cover formulation comprises a 

50 plastisol. As known to those of skill in the art, a 
plastisol is a vinyl resin dispersed in a plasticizer to 
yield a pourable liquid suitable for casting. Plastisol 
employed in th practice of this invention can be 
foamed or unfoamed. As known to those of skill in 

65 the art, th use of plastisol foam incr ases th 
cover's working surface and forms surface chan- 
nels which encourage vertical fluid penetration into 
the pad. 
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Preferably, cover formulations used in the 
present invention should comprise about 100% of 
polyvinylchloride with plasticizers. The cover for- 
mulation preferably also comprises other active in- 
gredients, such as surfactants. A particular plastisol 5 
formulation is chosen to provide surfactants readily 
to the cover surface and to Impart to the cover 
good appearance, and fluid management Plastisol 
may provide same odor control activity as well. 

After application, the cover is cured to improve io 
the structural integrity of its pattern. Curing can be 
carried out in many ways such as radiant energy, 
ultrasonic or mechanical energy, or ultraviolet en- 
ergy. Exposure to Infrared radiation is a preferred 
curing technique. i5 

As will be appreciated by those of skill in the 
art, there exist numerous techniques by which var- 
ious types of fluid-impermeable barrier layers 
might be applied to the absorbent pads of this 
invention. Preferably, the barrier layer is applied to 20 
an upwardly exposed surface of the fibrous web 
material. A preferred means of barrier layer ap- 
plication is direct extrusion of a suitable compound 
onto the exposed surface of the fibrous web ma- 
terial. Preferably, the compound should have hy- 25 
drophobic properties; a preferred hydrophobic 
compound is polyethylene or the like. The fibrous 
web material and the extruded barrier must be 
chosen so as to be compatible. This will ensure 
adequate barrier layer anchorage. 30 

Once the barrier layer has been applied to the 
fibrous web, a texture may optionally be imparted 
to the barrier layer by means well known to those 
of skill In the art, such as the application of em- 
bossed or etched chill roll immediately after ex- 35 
trusion. Indeed, such texture is preferred on the 
barrier lay to reduce plastic "noise" and "feel". 

In accordance with this invention, adhesive is 
next applied in a controlled pattern to the surface 
of the barrier layer. Rotary and screen type roll 40 
print processes provide a preferred means of adhe- 
sive application, although there are other types of 
adhesive application known to those of skill in the 
art. In a preferred embodiment of this invention, the 
adhesive employed is a hot melt adhesive capable 45 
of being cured and cross-linked; it is especially 
preferred that the adhesive cure upon exposure to 
radiation energy. In some preferred embodiments, 
release paper is applied directly over the adhesive 
to prevent subsequent, undesired attachment of the so 
absorbent pad. However, in some embodiments, 
release paper may not be necessary. 

The resultant work product may then be cut 
into any number of shapes and sizes to yield 
securable absorbent pads as required for specific 55 
applications. Using a die cutting station, for exam- 
ple, many complicated product variations are pos- 
sible while maintaining high production rates; such 
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variations are effected by varying the nesting de- 
sign employed at the die cutting station. 

Additional proc ssing steps can optionally b 
included at various stages In the production of the 
absorbent pads of this invention. For example, ac- 
tive ingredients such as "super-absorbents" and 
odor control agents can be applied as dry powders 
to the surface of either the fibrous web material, 
barrier layer, or cured absorbent cover. Alternative- 
ly, the active ingredients may be added between 
the barrier and web material during extrusion. 

Brief Description of the Drawings 

Figure 1 is a schematic representation in per- 
spective of one embodiment of the present inven- 
tion, illustrating a continuous, sequential technique 
for the production of securable absorbent pads. 

Figure 2 is a top plan view of absorbent cover 
pattern designs employable in embodiments of the 
present invention. 

Figure 3 is a top plan view of nesting designs 
employable in embodiments of the present inven- 
tion. 

Figures 4 and 5A, 5B and 5C represent two 
embodiments of processes according to this inven- 
tion. 

Description of a Preferred Embodiment 

The present invention provides a continuous 
process for manufacturing absorbent pads having a 
fluid absorbent cover and a fluid impermeable bar- 
rier layer formed in situ. In particular, a preferred 
process provides feminine sanitary napkins secura- 
ble to the central crotch portion of an undergar- 
ment. These products further comprise an adhesive 
on the outer surface of said barrier layer. 

As seen in Figure 1, a fibrous web material 1 
such as Scotts High Loft SPP is brought through a 
rotary screen printing station 2. A thermally stabi- 
lized web which is made up of various blends 
containing thermoplastic fibers such as Enka 
bicomponent fiber having a polyester core and a 
polyethyene sheath, and Dupont Pulplus®, a poly- 
ethylene microfiber available from E. I. duPont de 
Nemours, Wilmington, Delaware, may be used. At 
printing station 2, a foamed or unfoamed plastisol 
cover formulation is pattern applied, using one of 
the patterns given in Figure 2. Design 2a is chosen 
to be aesthetically pleasing, design 2b to assist in 
pad placement, and design 2c to aid in fluid man- 
agement. The rotary screen is used to apply be- 
tween 12.4 and 37.2 g/m (0.4 and 1.2 ounces/yard 
of a plastisol cover formulation containing 50% by 
weight polyvinyl caloride resin, such as Geon® 180 
x 5 available from B.F. Goodrich and 50% plasti- 
cizer is santicizer such as butzl b nzyl phthalate. 
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One such plasticizer is Santicizer 160. available 
from Monsanto. 

In addition, other ingredients may b included 
in the general formula for specific characteristics. 
For example, titanium dioxide may be added as a 
whitening agent. Silicone may be added as a hy- 
drophilic finish. 

The plastisol cover is then heat cured as it 
passes through an infrared tunnel 3 in which its 
temperature is brought to 176.67-232.22 (350- 
450 degrees Fahrenheit) for between 15-45 sec- 
onds. 

The web material with cover is then turned 
over 4 in order to begin working on what will 
become the product's barrier layer. In preferred 
embodiments, a dry powder formulation comprising 
odor control agents or superabsorbents is applied 
at this point 5 to the exposed web material. Encap- 
sulated materials may also be so applied. 

The barrier layer is next applied by direct ex- 
trusion onto the fibrous web. The extruder 6 deliv- 
ers a hydrophobic barrier of polyethylene directly 
to the treated surface of the web material. 

Location adhesive is then applied through a 
rotary roll print process 7 which distributes the 
adhesive in a controlled pattern. The printed hot 
melt adhesive is then cross-linked and cured as it 
passes through an ultraviolet curing unit 8, after 
which release paper is applied directly over the 
cured adhesive. 

Web material having both an absorbent cover 
and a fluid impermeable barrier layer Is next cut 
into securable absorbent pads at a die cutting 
station 9. Preferred nesting designs at the die 
cutting station are given in Figure 3. 

Figures 4 and 5A, 5B and 5C illustrate vari- 
ations of the process embodiment depicted in Fig- 
ure 1 . Thermoplastic fusible fiber, e.g. Enka bicom- 
ponent fiber. DuPont Pulplus®, and pulp, are 
blended and a nonwoven web is formed 1. The 
web is stabilized 2 by exposure to infrared energy. 
A plastisol composition containing polyvinyl chlo- 
ride, a plasticizer and a foaming agent such as 
nitrogen which "out-gases" during the curing step 
is printed 3 onto the nonwoven web and the web, 
having been printed, is continuously inverted 4. A 
powder active, such as sodium bicarnbonate or 
another active odor control material, is applied to 
the inverted web 5 by shaking. A barrier material, 
such as low density polyethylene film, is extruded 
onto the web 6. At this juncture, the coated web 
may be directed to one of two process lines: either 
the web may be coated with adhesive by extrusion 
or spraying 7a, release paper applied 8a. die-cut 
9a and packaged 10a or it may be die-cut 7b, 
adhesive applied 9b and packaged 10b without 
release paper. 



Claims 

1. A method of manufacturing absorb nt pads 
comprising the steps of: 

5 providing a fibrous web material having at 

least two surfaces; 

applying a fluid permeable cover to one 
surface of said fibrous web material; 
curing said fluid permeable cover; 
70 applying a fluid impermeable barrier layer 

upon a second surface of said fibrous web 
material; and 

cutting fibrous web material having absor- 
bent cover and barrier layer into absorbent 
15 pads. 

2. The method of claim 1 wherein said fluid per- 
meable cover is pattern applied. 

20 3. The method of claim 1 wherein said fluid per- 
meable cover comprises plastisol. 

4. The method of claim 1 wherein said fluid per- 
meable cover comprises about 1 00 weight per- 

25 cent plastisol. 

5. The method of claim 1 wherein said fluid per- 
meable cover comprises odor control agents. 

30 6. The method of claim 1 wherein said fluid per- 
meable cover comprises surfactants. 

7. The method of claim 1 wherein said fluid per- 
meable cover is cured with radiant energy. 

35 

8. The method of claim 7 wherein said radiant 
energy is infrared radiation. 

9. The method of claim 1 wherein said barrier 
40 layer is applied to said fibrous web material by 

extrusion. 

10. An absorbent pad produced in accordance with 
claim 1 . 

45 
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